Nanofiber Morphology
displays the MEH-PPV fiber morphology as obtained by scanning electron microscopy (SEM) and atomic force microscopy (AFM). SEM analysis is performed by using a Nova NanoSEM 450 field emission system ( The fiber height is < 170 nm, whereas the width is about 1 μm, in accordance with the ribbon shape of the fiber evidenced by both AFM and SEM measurements (Fig. S1 ).
Force-Indentation measurements.
The nanoscale spatial variation of the nanofiber elastic modulus is measured by acquiring force (F load ) vs distance curves, by using a Multimode AFM system equipped with a Nanoscope IIIa electronic controller (Veeco Instruments). The force vs. distance curves are then converted in force vs. deformation plots (F load vs. δ). S1,S2 The dependence of the applied load on the deformation of the sample (δ) is approximated by the Hertz model:
where R is the tip radius, ν t and ν f are the Poisson's ratio of the cantilever (ν t =0.27) and of the fiber (ν f =0.35), respectively, and E t and E fiber are the Young's modulus of the cantilever (E t =160 GPa) and of the nanofiber, respectively. The nanofiber Young's modulus is obtained by fitting the force vs. indentation curves to Eq. S1.
S4
Indentation measurements on the surface of fibers (Fig. S3 ) are performed by applying the load, F load , along a direction perpendicular to the quartz substrate and to the fiber longitudinal axis, assuring the absence of bending or buckling of the fiber during the measurement. Indeed, AFM images of the investigated region, acquired before and after indentation measurements, do not evidence variations of the fiber morphology and position. Due to the finite thickness of the fiber deposited on the quartz substrate, these measurements can be affected by the presence of the stiffer substrate. B. Cappella et al. S5 have reported a dependence of the measured effective elastic modulus on the thickness of the polymer film deposited on glass. In particular they have observed an increase of the effective elastic modulus upon decreasing the film thickness, since for thinner films the indentation measurement is sensitive also to the mechanical properties of the substrate. The overall analyzed area is highlighted in (a) by a dashed box.
6
They also proposed a semi-empirical analysis that allows to obtain the mechanical properties of the polymer film, taking into account its finite thickness. S6 The force-distance measurements performed on a fiber deposited on quartz substrate provide therefore an effective elastic modulus, possibly affected by the substrate. In particular, for a fiber composed by uniformly distributed polymer, larger effective values are expected at the fiber border, due to the reduced thickness and to the relatively major contribution from the substrate. Instead, we find a decrease of the elastic modulus at the fiber border (Fig. S3) , that can be related to the presence of a softer fiber sheath, as confirmed by the fiber cross-section measurements discussed in the main paper (Fig.   2 ). In Fig. S4 , two examples of force vs. indentation (δ) curves, measured at the fiber core and sheath, respectively, are shown. Figure S4 . Examples of force vs. indentation (δ) curves measured on the fiber cross-section surface in the core (squares) and sheath (circles). The difference of the resulting E fiber is evidenced by the different intercepts of the curves with the F load axis in the bi-logarithmic plot.
The continuous lines are fits to the data by Eq. S1.
SNOM measurements
The spatial variation of the polymer density in the fibers is evaluated by near-field absorption microscopy, a measurement allowing to estimate the absorption coefficient, that depends on the local density of the absorbing chromophores, according to the Lambert-Beer law. In order to obtain maps of the absorption coefficient (α), the light transmitted through the fiber illuminated by the optical near field of a tapered fiber is measured simultaneously to its topography. This is accomplished by the shear-force method, S7 allowing both the fiber-sample distance to be kept 
